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The epitaxial growth and modification of planar and self-assembled compound semiconductor nanostructures is
studied. Quantum dot (QD), quantum ring (QR), and quantum well (QW) structures are grown by metalorganic vapor
phase epitaxy. The surface morphology of the samples and nanostructure properties are studied by atomic force
microscopy. Photoluminescence (PL) spectroscopy is used to characterize the optical properties of the structures.
A novel method for transforming self-assembled InAs islands on InP into QRs is developed. The fabrication of
self-assembled semiconductor QRs relies typically on the partial capping of islands to induce the dot-to-ring
transformation. In this work, the change in the morphology is achieved without capping, by annealing as-grown
InAs/InP islands in a phosphorus-rich flow. With this method, 6–10-nm-high rings are achieved.
It is also demonstrated that InGaAs(P)/InP strain-induced quantum dots (SIQDs) can be realized using InAs stressor
islands. To adjust the depth of the strain-induced lateral confinement potential, the height of the islands is modified by
varying the growth conditions. Furthermore, by varying the composition of the nearly-lattice-matched InGaAsP/InP
QW, the SIQD ground state emission wavelength is tuned from 1.3 to 1.7 µm. Luminescence from the excited states
in the SIQDs is also observed. The redshift of the SIQD ground state transition from the QW PL peak increases up to
67 meV as the distance between the SIQD and the stressor is reduced to 4 nm. Simultaneously, the luminescence
intensity of the SIQD peaks reduces notably. Time-resolved PL measurements reveal that the intensity reduction is
accompanied by a faster decay in the carrier populations of the SIQD states. It was concluded that this is due to
electron capture to the InAs stressor or surface states associated with it.
Finally, the growth of GaN layers for the surface passivation of GaAs is investigated. The passivation effect is probed
by PL measurements of near-surface InGaAs/GaAs QWs. The luminescence intensity of samples passivated with
GaN is clearly enhanced as compared to unpassivated samples. This shows that the growth of a thin epitaxial GaN
layer is an effective means of in situ surface passivation of GaAs.
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